Abstract-This paper investigates the relationship between attendance and overall academic performance of students at a newly established research focused university located in Central Asia. The first intake of the School of Engineering at Nazarbayev University consisted of 138 students: 88 male and 50 female. Student attendance was noted at every session during the entire academic year. Final marks for all modules and grade point averages (GPAs) of the students for the fall and spring semesters were analyzed to ascertain the influence of attendance on grades and overall performance of students. Moreover the data sets were separated by gender and also analyzed. The analysis shows that correlation coefficients of attendance data and final marks are positive for thirteen out of a total of fourteen modules. It was observed that attendance data and GPAs have better correlation in fall semester than in spring semester. Attendance vs. GPA correlation for male students is lower than for female students. The fact that there was less number of female students than male students and the same cultural background (leading to streamlined perceptions of the examined sample) should be taken into account.
Notations

X, Y
-data samples, i.e. vectors of numbers , -the i-th components of X and Y data samples n -size of a data sample -correlation coefficient of X and Y , -arithmetic means of X and Y , -standard deviations of X and Y , -variances of X and Y -statistical hypothesis, null hypothesis. t -the value of t statistic MSD -Modelling and Software Development module ELDC -Electronic Devices and Circuits module ESD -Engineering Systems Design module
I. INTRODUCTION
Students failing to attend learning events can be attributed to many factors. Some of these factors are personal decisions based on student's motivation and student's ability to attend. In higher education there is little research into the cause of absenteeism. Most of the reasons given by students for nonattendance are: assessment pressures, inconvenient timing of the lecture, poor lecturing, and poor quality of lecture content [1] . Non-attendance can also be due to stress and low motivation [2] .
Nidhal Abdulaziz Department of Computer Science and Engineering
University of Wollongong in Dubai Dubai, UAE
The impact of student attendance on performance has been conducted by Colby [3] . His study was conducted for a first year undergraduate subject. His aim was to discover any correlation between attendance and assessment results. The finding of the study shows positive relationship between attendance and academic performance. Several researchers [4, 5, 6, 7] found a strong correlation between attendance and academic performance. Similarly, Crede, Roch and Kieszczynka [8] concluded that class attendance is the best predictor of college grades than any other factors. They have suggested that the improvement of average grades can be achieved by increasing class attendance rates. Immerman [9] conducted a study for adult students. His results showed significant relationship between attendance and performance. Romer [10] conducted similar research for students in a microeconomic course and concluded that attendance and academic performance are strongly related. Equally, a Halpern [11] analysis found a strong relationship between attendance and academic performance. His finding was based on a study of 179 students participating in an undergraduate module in Airport Business management.
However, a weak relationship between student attendance and academic performance in a human physiology course was reported by Hammen and Kelland [12] . Similar results were obtained by Browne, Hoang, Wheeler and Boudreau [13] for a microeconomic principles class. Buckles and McMahon [14] reported that attendance did not improve student understanding for classes that uses material covered in reading assignments. Likewise, a Durden and Ellis [15] analysis has found that the effect of classroom attendance on student assessment marks is weak.
Many investigations were conducted on the effect of attendance on academic performance for first year students [3] . For example, attendance and attainment was investigated by Hemers [16] for a first-year bioscience degree and found strong link between the two and thus recommended the use of robust and visible attendance monitoring system. Attendance and performance monitoring system was established at Newcastle University for first year biomedical sciences. The system also adopted an early intervention by academic staff to students with signs of absence and poor performance. Bevitt, Baldwin and Calvert [17] at Newcastle University have evaluated the monitoring system and student perceptions were evaluated and found to be positive. Similarly, Newman-Ford, Fitzgibbon, Lloyd and Thomas [18] evaluated the attendance of 22 first year modules within four separate programmes at the University of Glamorgan, UK, using an electronic attendance monitoring system called UniNanny. Where the attendance data was gathered and stored electronically. The result of the study was in agreement with Colby's finding of the strong correlation between learning event attendance and academic achievement.
Likewise Moor et al. [19] have investigated the importance of class attendance for academic success in an introductory science course. Although their finding was in support of the previous arguments that class attendance is strongly associated with increased chance of academic success, nevertheless, they found that some students who attend class regularly earn poor grades, while other students who seldom come to class had managed to pass. Therefore, they arrived at the conclusion that class attendance enhances, but does not ensure, the probability of succeeding in science classes.
A study of gender differences in undergraduate attendance rates conducted by Woodfield, Jessop and McMillan [20] showed that men have higher absentee rate than women. A number of variables were examined in this study and the attendance rate was the strongest predictor of academic performance.
Finally, Finn [21] and Alexander, Entwisle and Kabbani [22] have found that absenteeism is a strong indicator of students likely to drop-out.
The uniqueness of the current work is being able to examines and analyze the influence of attendance for culturally unified students' body on their performance in a newly established university that has the mandate, resources and political direction to become the flagship of the country and one of the world's leading research universities.
A. Students' Culture and Communication Styles
As the government of Kazakhstan is paying for all student costs, only students from Kazakhstan are currently enrolled in Nazarbayev University, although an open enrollment plan will eventually be phased in. As such, the cultural background of the student body is fairly uniform. In Kazakhstan, maintaining relationships and honor is very important. It is common for students to greet their friends with a handshake as they enter the classroom--even if they are late to class! We have observed that a number of our students do not directly address concerns, speak in a roundabout fashion rather than a linear fashion, and respond more favorably to gentle probing rather than direct questioning, as suggested by a global etiquette website [23] .
Rodriguez-Falcon, Hodzic and Symington [24] concluded a survey of an international group of students at Sheffield university for a class of over 250 engineering management students. The study had a qualitative analysis of students' origins and perceptions about what "must be done" and "must not be done" in their society; the results of three selected responses from Asia and two from outside (USA and Australian respondents) are given below:
Kazakh students answered that the things they must do are: "be friendly and have your own opinion" and they must not: "run out of time and annoy government and admiration". Chinese students stated that they must (have): "aims, goals, arguments in meetings, toast in dinner, respect the elders and treat people politely" and must not: "…forget to take the plan to a meeting or refuse to have dinner with leader/boss". Japanese students answered that activities they must do include: "greeting, bowing. Introduce yourself properly at first time, exchange business cards" and must not do: "being rude to others". Students from the United States replied that they must: "be open minded to ideas and stay on task. Get it done on time" and must not: "take over a group project and implement only your main ideas". Finally, Australian students responded that they must: "Socialise with work mates" and must not: "work too hard causing others to look bad".
The Rodriguez-Falcon study highlights the significant cultural differences between the Western mindset and the mindset of students from Asian backgrounds. Specifically, students from these selected Asian countries all listed issues related to respecting authority as very important whereas students from Australia and the United States identified that maintaining positive relationships with their colleagues was much more important. Because the school of engineering and Nazarbayev University are operating on a western module of education, attention is consistently being paid on preventing potential conflicts between the Asian and Western value systems.
B. Brief Description of the Degree Programmes
The School operates on a European system of higher education, in line with the Bologna agreement, to which Kazakhstan has signed. Hence, it offers 3-year Bachelor of Engineering degree programmes, followed by 2-year Masters of Science programmes. Currently, the School is offering degrees in the following four engineering disciplines: chemical, mechanical, civil, and electrical & electronic engineering. The choice of Bologna-style degree programs was influenced by the role Nazarbayev University must take in providing leadership to the other Higher Education Institutions in Kazakhstan in the transition to a system internationally recognized for its quality and standards. It was also based on the following key facts:
The Bologna system allows mutual recognition of qualifications in every country where it is in use (which includes all EU member states).
Kazakhstan and most of the other members of the Commonwealth of Independent States have adopted the Bologna system as their higher education system, and China is set to follow.
Students of universities using this system can easily transfer between universities (there is automatic acceptance of the credits obtained at any university using the system) and continue their education abroad.
The common degree structure allows for easy external scrutiny and accountability of the quality of the programs on offer.
In 2014, Masters programs will be introduced for further advanced study in the four disciplines. In 2015, teaching of a further three MSc tracks will begin.
Although not yet confirmed, these could be in nuclear engineering, energy, resources and environmental engineering, and biochemical engineering. Energy will be a key area of both teaching and research at Nazarbayev University. In pursuit of establishing Master programs the School will seek consultations with the Ministry of Education and Science and other relevant bodies of the Government of the Republic of Kazakhstan, internationally renowned academics and universities worldwide.
C. International Development of the Curriculum
University College London (UCL) is the strategic partner for the Nazarbayev University School of Engineering. In addition to providing their own perspective, UCL has also engaged with faculty from both the University of Melbourne (MEL) and the Colorado School of Mines (CSM) to gain assistance in developing the scope for the Year 1 design modules and laboratory studies modules. The University of Melbourne combines lectures with workshops in which the students work in teams to undertake tasks that require creative thinking and an interdisciplinary approach. The laboratory studies modules were based on the MEL modules delivered at the CSM, where students worked in teams on tasks that became increasingly more open as the students' progress through the years. This approach to undergraduate education is not only new in Kazakhstan and central Asia but is also different in approach and learning outcomes.
The University of Melbourne has recently restructured all of its degree programmes, into what is known as the Melbourne Model, allowing it to introduce a systems approach to engineering design, whilst CSM pioneered the development of multidisciplinary engineering laboratory studies for its mechanical, electrical, civil and environmental engineering students back in 1996.
II. A DESCRIPTION OF DATA
In 2011 the intake of the School of Engineering, Nazarbayev University, consisted of 138 students: 88 men and 50 women. Students' attendance was noted at each educational activity (lectures, laboratory works, etc.) through the 2011-12 academic year.
Final marks for all modules and grade point averages (GPAs) of the students for semester 1 and 2 were analyzed. In semester 2 students were prompted to choose a department for their future specializations. Distribution of students by departments is presented in Table 1 . For evaluation purposes, it should be noted that specialization modules such as Introduction to Chemical Engineering, Introduction to Civil Engineering, etc. were attended only by students of relevant department. All other modules were common to all engineering students.
III. ANALYSIS METHODOLOGY
A. Correlation Analysis
Given the two samples X and Y of n measurements, the sample correlation coefficient can be computed using the formula:
where the standard deviation and sample mean of the sample X are computed as:
The values for and are calculated in the same fashion. 
B. Correlation Significance Test
Significance of correlation is validated by estimating its t-statistic:
The t-statistic follows Student's t distribution with − 2 degrees of freedom. This fact is used to test the null hypothesis which assumes that the given correlation is not reliable.
The p-value is the minimum significance value at which the null hypothesis is rejected for the given estimate of the t statistic. In this statistical test we use the significance level = 0.05. Hence, if the p-value will be lower than significance level , the null hypothesis will be rejected.
Critical value of t (
) is the value of t-statistic which corresponds to the given significance level and the degrees of freedom of Student's t distribution. If the estimated t-statistic is greater than then the null hypothesis is rejected.
IV. RESULTS
A. Correlation Analysis Results
Two data sets (Attendance and GPA, Attendance and Final Marks) were analyzed to determine the correlation between these parameters. Moreover, the Attendance and GPA data set was also analyzed by gender. Figure 1 shows the correlation between student attendance and final mark in the first semester of the 2011-12 academic year. The minimum correlation was -0.048 and corresponds to the Fluid Dynamics module. This indicates that the attendance of students did not have a positive influence on their final marks. In fact, there was a very small negative correlation between student attendance and final marks. For the Engineering Systems Design (ESD) Lab 1 module the correlation was 0.009. It means that, statistically, there is no relation between attendance and final marks in this particular module; this is an expected result as the final group take-home exam was an extension of a major group project. The highest correlation (0.293) in the first semester was in the Engineering Mathematics 1 module. This indicates that there was a positive correlation between students' attendance during the course and their final marks.
The positive correlation between attendance and academic performance, expressed by final marks, was more pronounced in semester 2, as shown in Figure 2 . The minimum correlation was observed in the Introduction to Electrical Engineering module. However, this discipline-specific course had only 19 students, lowering the statistical significance of the correlation. Introduction to Mechanical Engineering, Introduction to Chemical Engineering, and Introduction to Civil Engineering were attended by 27, 58 and 35 students, respectively. All other semester 2 modules were common for all engineering students. Correlations observed at these modules are similar to those observed in semester 1. A positive correlation coefficient indicates the existence of a relationship between attendance and final marks.
The correlation between student module attendance and their semester 1 course GPAs is shown in Figure 3 . These correlations are presented both for overall student performance and also for student performance by gender. The highest correlation is observed for male students' average attendance during semester 1. The correlations for male and female students do differ significantly. The results generally demonstrate a positive correlation between attendance and course GPA.
The correlation between student attendance and semester 2 GPA are presented in Figure 4 . These correlations are presented both for overall student performance and also for student performance by gender. The correlation in most common modules (ESD 1, ESD 2, ELDC, Basic Mechanics) is slightly below zero, which indicates that there was no relationship between attendance and GPA. The only common module where attendance correlated to a better performance was Modelling and Software Development (MSD). Note that the high correlation between attendance and GPA for female students in Introduction to Mechanical Engineering can be attributed to small sample size; there are only three female students in this Mechanical Engineering cohort. 
B. Correlation Significance Test Results
A correlation significance test was performed on the Attendance vs. Final Marks data. The test uses the significance level = 0.05, which corresponds to 95% confidence.
As shown in Figure 5 , the estimated t-statistic is greater than the critical value only in 2 modules of semester 1. Thus the correlation is significant only for the Industry Talk and Engineering Maths I modules. Results for semester 2 demonstrate a significant correlation for 7 modules out of 9. The values of the t-statistic for semester 2 are shown in Figure  6 .
The correlation significance test was also performed on the student attendance and semester 1 GPAs. The correlation was determined to be significant for all semester 1 courses, as shown in Figure 7 .
As for semester 2, there exists a significant correlation in 4 modules for all students and in 2 and 4 modules for male students and female students, respectively. Figure 8 shows the results of the correlation significance test for semester 2 courses. V. CONCLUSION An analysis of data from the first year of the School of Engineering at Nazarbayev University has indicated a strong positive correlation between overall semester GPA and overall student attendance. The correlation coefficient relating attendance and semester GPA was 0.454 for the first semester and 0.403 for the second semester. Interestingly, this correlation (attendance and semester GPA) indicated a stronger correlation for male students as compared to female students in semester 1 (0.584 to 0.460) but the opposite effect in semester 2 (0.317 to 0.507). The correlation between final mark and attendance was course dependent, ranging from -0.048 (Fluid Mechanics) to 0.597 (Introduction to Civil Engineering).
The collected data set was not sufficient to deliver a reliable conclusion. Therefore it was essential to test the obtained correlations on significance. According to the test results correlations between attendance and final marks were significant for 7 modules of semester 2. Conversely, the attendance and GPAs correlations were reliable for all data of semester 1. To summarize, correlations between attendance and final marks above 0.17 were significant, as well as correlations relating attendance and GPAs above 0.3, except for a few cases.
